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ABSTRACT

The Effects of Exercise Training Intensities on Changes in Body Composition, Visceral Adipose
Tissue, Adiponectin and C-Reactive Protein (May 2017)

Leslie Esperanza Solis, B.S., Texas A&M International University;

Chair of Committee: Dr. Dan Mott

Obesity is currently characterized as a worldwide health pandemic. Despite many efforts
to provide the optimal exercise prescription to obese and overweight individuals for
maximization of fat loss and decreasing metabolic risks, findings in the literature continue to
remain ambiguous. This investigation aimed to examine the effects of low- vs. high-intensity
short-term training on body composition and visceral adipose tissue (VAT) under equivalent
caloric expenditure in overweight and obese Hispanic adults of Laredo, Texas. Additionally, it
aimed to analyze how changes in body composition and VAT affect serum levels of adiponectin
and C-reactive protein (CRP),bioactive chemicals utilized in the detection of risk factors
associated with obesity. Subjects were assigned to one of three 12-week exercise training
programs: 1) No-exercise training (Control), 2) LIET (50% VO2max), and 3) HIET (70%
VO2 max). Central obesity and body composition were assessed using dual x-ray absorptiometry.
Blood serum was analyzed for changes in adiponectin and CRP. A total of 45 Hispanic subjects,
mean age: 28.1  6.0 y and an average height of 161.0  4.5 cm, participated in the study. Body
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mass index (BMI) changes were significant between the control vs. HIET (P < 0.001) and
control vs. LIET (P = 0.019) after 12 weeks. Significant changes in %BF were observed in HIET
vs. control (P = 0.022); no change was observed in LIET. No significant changes occurred in
VAT, fat mass, lean mass, and total mass in all groups. Significant difference was found in
adiponectin levels, in LIET vs. control (P = 0.019) and in HIET vs. control (P = 0.026) after 12
weeks. Changes in CRP were absent among all groups. This investigation reveals that physical
exercise training, regardless of intensity, achieves reductions in BMI and % BF in the absence of
weight loss and VAT reduction and improves cardiorespiratory fitness in obese women. The
results do not clarify the influence of intensity on VAT and adiponectin.
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INTRODUCTION
Obesity is a condition in which excessive energy consumption exceeds the energy
expended and is affected by caloric intake and lack of physical activity, resulting in the
accumulation of fat (18). Body mass index (BMI) is a common measure used for the
classification of body weight and fat and is defined as weight in kilograms divided by height in
meters squared (kg/m2) (52). In adults, a BMI ranging from 25 to 29.9 is considered overweight,
while a BMI of 30 and above is classified as obese (Table 1) (35, 52). Body composition refers
to the portion of fat mass and fat-free mass in the body (72). Fat-free mass (FFM), also known as
lean body mass (LBM), is the total amount of non-fat parts of the body, i.e. H20, protein, and
minerals (72). Fat mass (FM) is the total mass of stored lipids in the body which includes two
types of fat, subcutaneous and visceral fat. The body composition of obese individuals is known
to be composed of more FM which increases the risk of health complications (25). The
accumulation of fat around important internal organs such as the liver, pancreas, and intestines,
termed visceral adipose tissue (VAT), is characterized to be more potentially hazardous to
human health than subcutaneous fat, which lies directly under the skin (23). An excessive
increase in such accumulation of VAT and therefore , in BMI, can be attributed to the
disproportion of energy consumption and expenditure (48) and is strongly associated with the
pathogenesis and progression of obesity-linked disorders such as Type 2 diabetes (T2D),
cardiovascular disease (CVD) and the metabolic syndrome (11).
Visceral adipose tissue not only functions to store fat and release free fatty acids (FFA)
but is also recognized as an endocrine tissue that secretes various cytokines—cell signaling
proteins, among other bioactive chemicals that modulate inflammatory and metabolic responses
This thesis is modeled on the American Journal of Physiology - Endocrinology and Metabolism.
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Table 1. Weight status classification based on BMI range in adults (age>20)
BMI
Weight Status
Below 18.5
18.5 – 24.9
25.0 – 29.9

Underweight
Normal or Healthy Weight
Overweight

30.0 and Above
Obese
2
Numerical values are kg/m . Data from CDC.gov (35)
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/

(16, 25). Two types of cytokines exist in the involvement of such responses; pro-inflammatory
and anti-inflammatory cytokines (17, 35). Visceral adipose tissue, also known as abdominal fat,
is known to secrete more pro-inflammatory cytokines such as Tumor Necrosis Factor (TNF),
which is released in response to inflammation, regulates immune cells and mediates obesityrelated insulin resistance (23, 68), and less anti-inflammatory cytokines such as adiponectin
which plays a role in increasing insulin sensitivity, stimulates glucose utilization and fatty acid
oxidation, and protects against inflammation (7, 17). Tumor necrosis factor and adiponectin are
inversely proportional to each other. In lean subjects (BMI range: 18.5-24.9) (Table 1),
adiponectin circulates in high concentrations (42) while TNF- is produced in low levels. The
opposite response has been observed in obese subjects (35). When the response is significant and
sustained, inflammatory markers induce the synthesis of acute-phase plasma reactants that
activate physiological pathways aimed at defending the body from inflammation (48). The
sustained response creates a vicious cycle which constitutes obesity as low-grade systemic
inflammation (16, 25, 48). A major contributing factor to low-grade systemic inflammation is Creactive protein (CRP), an acute-phase plasma protein released by the liver in response to acute
inflammation and an indicator of cardiovascular disease (CVD) (49). It has been found at
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elevated levels in overweight and obese individuals (67). Circulating serum levels of TNF,
adiponectin, and CRP (3, 10, 49) are useful determinants of obesity-linked diseases and are
affected by exercise and changes in VAT (16, 19, 63).
Physical activity and exercise have been documented to improve health and prevent the
development of inflammation and chronic diseases (13, 19). By definition, physical activity is
characterized by the increase in energy expenditure beyond resting expenditure given by bodily
movements that are created by skeletal muscles. Exercise, on the other hand, is a type of physical
activity where body movements are planned, structured, repetitive, and have as an objective the
improvement or maintenance of physical fitness (12, 13). To promote and maintain health, the
American College of Sports Medicine (ACSM) recommends a minimum of 150 min per week of
low to moderate-intensity aerobic endurance exercise or a minimum of 60 min per week of
vigorous-intensity (high) aerobic exercise (24). Combinations of moderate- and vigorousintensity physical exercises in a week are acceptable to meet the recommendations. The level of
intensity is characterized by maximal oxygen uptake (VO2max) or functional aerobic capacity,
defined as the highest amount of oxygen the body (muscles) can consume, distribute, and utilize
to produce energy while exercising (27). Aerobic capacity is a good predictor of
cardiorespiratory fitness and is often used to determine an exercise prescription (27). A range of
40% to 60% of maximal capacity represents low to moderate-intensity, whereas 65% and above
represents high-intensity exercise (1, 13).
In addition, exercise has been demonstrated to be an effective approach in inducing both
weight loss and visceral fat reduction (24). The literature suggests that aerobic endurance
exercise, as oppose to strength or resistance training, has specific effects on decreasing visceral
fat mass (41, 47, 59, 71), therefore developing the expectation that it is one of the most effective
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methods for reducing central obesity and the detrimental risk factors that are involved (21, 31).
Nonetheless, the Centers for Disease Control and Prevention, along with other studies,
recommend both physical activity and caloric intake reduction to achieve and maintain a healthy
weight (32, 55, 74).
Dietary treatment has been considered integral to weight reduction therapy (10). Caloric
restriction and endurance training together have shown to be a more powerful strategy in
reducing VAT (35, 39) and resulting in similar reductions in weight and fat (33, 39). In order to
achieve optimal reduction in VAT and body weight aside from a further increase in energy
expenditure, caloric restriction has been repeatedly recommended (14, 64). However, former
studies revealed that up to 30% of weight loss may be due to the reduction of muscle mass using
different modalities of dieting without physical activity (14). Studies also reveal that weight loss
may be achieved via behavioral weight loss treatments alone (3) or by caloric restriction (39).
STATEMENT OF THE PROBLEM
Obesity is currently characterized as a worldwide health pandemic (48). The World
Health Organization reports that obesity has more than doubled since 1980 with more than 1.9
billion adults overweight, of these over 600 million (13%) are obese (54). The Centers for
Disease Control and Prevention (CDC) has reported that over one-third (34.9% or 78.6 million)
of the adult population in the United States is obese (52).
Despite many efforts to provide the optimal exercise prescription to obese and
overweight individuals for maximization of fat loss and decreasing metabolic risks, findings in
the literature continue to remain ambiguous (30). Since the reduction of VAT has been
documented to have a positive correlation to physical activity (11), it is of considerable interest
to examine which level of exercise intensity would yield a higher efficiency. At present, the
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generally accepted notion is that the total amount of exercise (“dose-response”), regardless of the
type of exercise and intensity, determines the amount of VAT reduction. Based on previous
research studies, it may be postulated that high-intensity exercise training may induce greater fat
loss, including VAT loss, than low-intensity exercise training. A limited number of exercise
intervention studies exist on the effects of endurance training intensity on total fat loss and VAT
loss under equivalent energy expenditure (30, 40, 61, 62), as well as on the effects of VAT
reduction on serum levels of adiponectin and CRP (11, 16, 40). Further investigation on the
subject matter may provide valuable information on how to decrease metabolic disturbances
caused by the accumulation of VAT.
PURPOSE
This project aimed to examine the effects of low- vs. high-intensity short-term training on
body composition and VAT under equivalent caloric expenditure in overweight and obese
Hispanic adults of Laredo, Texas. Additionally, it aimed to analyze how changes in body
composition and VAT affect serum levels of adiponectin and CRP,bioactive chemicals utilized
in the detection of risk factors associated with obesity.
RESEARCH QUESTIONS AND HYPOTHESIS
The questions examined in this study were the following. 1) Does high-intensity aerobic
exercise training reduce more VAT and total body fat (% BF) in comparison to low-intensity
exercise training? 2) How do the aforementioned exercise trainings affect serum levels of
adiponectin and CRP? The hypothesis of this study was that participation in a 12-week highintensity exercise training (HIET) (80% VO2max) might reduce more VAT and % BF than a 12week low-intensity exercise training (LIET) (50% VO2max). In addition, the reduction of VAT
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might also reduce concentrations of CRP, increase adiponectin and consequently, mitigate the
metabolic risk factors of obesity-linked diseases.
SIGNIFICANCE OF THE STUDY
Overall, investigation on the effects of exercise training intensities, body composition,
VAT and the effects they elicit on adiponectin and CRP will be beneficial for research purposes
in Laredo Texas where 63.8% of adult males and 61.7% of adult females are at risk for obesity
(2011-2014) (Webb County) (66). This project may also benefit clinical research as well by
allowing for the development of improved health promotion programs.
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REVIEW OF LITERATURE
EFFECTS OF EXERCISE TRAINING INTENSITIES ON BODY COMPOSITION AND
ABDOMINAL FAT
The effects of exercise on reduction in body weight, total fat mass, and visceral fat mass
have been investigated by many researchers (11, 14, 21, 22, 30, 31, 40, 41, 50, 51, 59, 62, 76).
Aerobic endurance exercise, in particular, has been documented to reduce adiposity with
concomitant improvement in metabolic complications associated with obesity (35, 59). In 1997,
Miller et al. (46) conducted a 25-year meta-analysis of weight loss research and concluded that
15-weeks of diet and aerobic exercise produced a weight loss of about 11 kg. Although weight
loss is integral to improving health conditions among obese individuals (31), many studies report
that it is not directly proportional to VAT reduction (13, 47). In previous studies, the absence of
weight loss still revealed a significant reduction in abdominal fat in moderate- to high-intensity
exercises without caloric restriction (21, 41, 59, 69), and some (22) to no reduction at all (50) in
others.
According to previous data, the total number of calories expended is the key for reducing
fat (62). A limited number of investigations exist on the effects of low-moderate intensity and
high-intensity aerobic exercise under equivalent energy expenditure on VAT reduction (11, 30,
40, 61, 62). These studies reported significant decreases in VAT under high-intensity exercise
and a maintained diet (no calorie restriction) when compared to low-intensity and control groups.
Slentz et al. (62) reported that low amount/moderate-intensity and low-amount/vigorousintensity endurance training were equally effective in reducing % BF, fat mass, and abdominal
circumference in previously sedentary, overweight, middle-aged adults. They also reported that
high-amount/vigorous intensity endurance training is more effective in reducing % BF and fat
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mass compared to the two low-amount training groups. Irving et al. (30) conducted a 16-week
study and concluded that total abdominal fat, abdominal subcutaneous fat, and abdominal
visceral fat were significantly reduced with HIET but not with LIET or the control group in
middle-aged, obese women with the metabolic syndrome. Similarly, Coker et al. (11) examined
the influence of moderate-intensity versus high-intensity on abdominal fat and plasma
adiponectin in overweight elderly subjects. They reported no significant changes in body weight,
BMI, %BF, or adiponectin among any of the groups after a 12-week intervention; however,
visceral fat was reduced significantly with high-intensity exercise but not with moderateintensity or the control group. Other data reveal that moderate-intensity (40-60% VO2max)
exercise is just as effective in reducing abdominal fat while maintaining weight (31, 78). Two
studies also reveal effective VAT loss with calorie restriction (51, 59). Nicklas et al. (51) noted a
similar reduction (25%) in abdominal fat in both a moderate-intensity group (45-50% VO2max)
and a vigorous-intensity group (70-75% VO2max) with caloric restriction. In a well-designed
study conducted by Ross et al. (59), similar reductions occurred in body weight, abdominal and
visceral fat, and subcutaneous fat in exercise-induced weight loss and diet-induced weight loss.
They also reported decreases in abdominal and visceral fat in the exercise without weight loss
group and no change in the control group although the values were significantly greater in both
weight loss groups than in the exercise without weight loss and control groups.
Although it remains unclear whether intensity of exercise is an important training
variable for inducing reductions in adiposity, data on responses to aerobic exercise suggest the
possibility that higher intensity exercise is more effective than low- to moderate-intensity
exercise because it mobilizes abdominal fat by stimulating the production of certain lipolytic
hormones (5). This response facilitates greater fat oxidation and post-exercise energy
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expenditure, favoring a greater negative energy balance (2, 29, 57). The literature suggests that
fat oxidation increases during endurance exercise from low- to moderate-intensity exercise (2565% of VO2max) and then decreases at high-intensity exercise (85% of VO2max) (2). This may
occur due to fatty acid availability and may be affected by diet and fasting states prior to exercise
(2). An increase in fatty acid utilization post-exercise from high-intensity training has also been
observed by Pritzlaff et al. (57) in healthy subjects and may be explained by increased secretions
of growth hormone (GH), which is known to have strong lipolytic effects. Therefore, the
increased fatty acid utilization post-exercise in high-intensity may induce more VAT reduction.
EFFECTS OF EXERCISE TRAINING INTENSITIES ON ADIPONECTIN AND CREACTIVE PROTEIN
The effects of training intensity on changes in adiponectin and CRP vary in many studies.
Adiponectin decreases with excessive abdominal fat accumulation and thus is found significantly
lower in obese vs. non-obese subjects (4). Low adiponectin concentration is also linked to insulin
resistance (37). High levels of CRP (>3.0 mg/L), on the other hand, have been associated with
increased risk of metabolic disturbances(19). C-reactive protein is released by the liver in
response to high secretions of interleukin 6 (IL-6), an inflammatory cytokine produced, largely
(30%), by adipocytes in response to acute inflammation (45). Several studies noted no changes
(5, 50, 56) in both healthy (17) and obese subjects (40, 76), while one other observed
improvements (not significant) in adiponectin (45) and CRP (38, 45). Lakka et al. (38)
demonstrated reductions in CRP in response to exercise training in sedentary healthy adults
whose CRP levels were initially high. They suggested that exercise might aid in the prevention
and treatment of metabolic diseases and CVD. A separate study done on mice reported increased
serum adiponectin after high-intensity training (20). There are a limited number of studies that
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evaluated changes in adiponectin and CRP with regard to different training intensities and VAT
reduction. Coker et al. (11) reported increased levels of adiponectin and significant VAT
reduction in obese men and women after 12 weeks of high-intensity exercise (75% VO2max). A
7-month study done by Kondo et al. (37) reported significant reductions in CRP, % BF, and body
weight and increases in adiponectin at high intensity (70% VO2max) in young women. Another
study reported increased levels of adiponectin as well, but no VAT reduction (35). You et al.
(78) reported decreases in CRP in addition to greater body weight reduction after both, diet and
exercise training. Similar responses were observed in obese postmenopausal women; reductions
in CRP, body weight and VAT, however, it was a weight loss program excluding exercise (65).
The influence of VAT reduction on adiponectin and CRP continues to remain ambiguous and
inconsistent. Consequently, researchers have considered the correlation between adiponectin and
insulin to indirectly determine changes in adiponectin. Mourier et al. (47) associated the
reduction of VAT via exercise and increased insulin sensitivity to increased levels of adiponectin
since increased insulin sensitivity is a response indicative of increased levels of adiponectin.
Decreased insulin resistance has also been correlated to VAT reduction. Data from a 12-week
study on obese adolescents demonstrated decreased visceral fat accumulation and decreased
insulin resistance with an aerobic exercise program (>70% of peak oxygen consumption) (69).
Gaps in the literature concerning relationships between exercise intensity, VAT reduction, and
specific proteins remains elusive, thus the present investigation will focus on the effects of
aerobic endurance exercise (low- and high-intensity) and dietary energy expenditure, on changes
in adiposity and the aforementioned proteins affected by obesity-related, systemic inflammation.

11

METHODOLOGY
SUBJECTS
A total of 45 Hispanic subjects (aged 18-45) who are categorized as Health risk or High
health risk (53) in terms of body composition, but do not have any metabolic complications were
recruited from the city of Laredo. Recruitment involved the distribution of flyers at TAMIU and
by word-of-mouth in other areas of the city. Physically inactive (less than 3 hours of
exercise/week) and obese (BMI > 30 kg/m2) were imperative conditions used for determining
subject eligibility. The inclusion of subjects was also determined using results from skinfold
caliper estimation for BMI calculation. Participants did not have any metabolic risk factors other
than BMI. All participants were prescreened prior to full participation in the study for eligibility.
Medical and health, along with physical activity questionnaires were administered to all
participants. Participants were given informed consent. The study was approved by the IRB of
Texas A&M International University.
VO2MAX TEST
Parvo Medics TrueOne® 2400 Metabolic Measurement System (Parvo Medics, Sandy,
UT, USA) was used to assess cardiorespiratory fitness. Maximal oxygen uptake was measured
prior to beginning exercise intervention and after the 12-wk investigation. Results were used to
set exercise intensity and duration for each subject as well as to compare differences in
cardiorespiratory fitness before and after exercise training. All participants were asked to refrain
from any vigorous physical activity for 72 hours prior to testing. The test involved the participant
wearing a mouthpiece to capture breath and a heart rate monitor while running on a treadmill to
volitional exhaustion or until maximum heart rate (calculation: 220 minus age) was achieved
(27). The treadmill speed was increased every 3 minutes at which point the subject was asked to
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classify the ongoing intensity level based on how hard the subjects feels his/her body is working.
This is also known as the Borg Rating of Perceived Exertion Scale (RPE) (Table 2) (9). Two
individuals were present at the time of testing for safety reasons or in the case of an emergency.
There was no incident nor cardiac compromise during or after testing. Scheduling of tests for all
subjects, except DXA test, were by appointment, at the convenient time of the participant and
took place at the health and wellness educational research center, KWRC 130 at TAMIU.

Table 2. The Borg rating of perceived exertion scale
Rating (#)
Perceived Exertion
6
No exertion at all
7
7.5
Extremely light
8
9
Very light
10
11
Light
12
13
Somewhat hard
14
15
Hard (heavy)
16
17
Very hard
18
19
Extremely hard
20
Maximal exertion
Numerical values based on the Borg scale. Data from CDC.gov
(9) https://www.cdc.gov/physicalactivity/basics/measuring/exertion.htm

EXERCISE TRAINING AND INTERVENTION DESIGN
Eligible subjects were assigned to one of three 12 week exercise training programs: 1)
No-exercise training (Control), 2) Low-Intensity Exercise Training (LIET) (50% VO2max), and
3) High-Intensity Exercise Training (HIET) (70% VO2 max). All participants were asked to
maintain their diet and lifestyle habits during the intervention period. The subjects' exercise
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training was scheduled according to personal preference (morning, afternoon, or evening) and
was done under careful observation during each exercise session by the primary investigators as
well as by participating undergraduate trainees. Exercise training was held at the TAMIU
Kinesiology Wellness and Recreation Center. Participants that did not have access to the
Recreation Center were provided memberships for the duration of the study. The duration of
each exercise session was adjusted on the basis of each subject’s heart rate (HR) and initial VO2velocity relationship. All subjects wore heart rate monitors during each exercise session (Polar
Vantage NV: Polar®). The metabolic equivalent (MET) is used to express exercise intensity
and/or energy expenditure in terms of the amount of oxygen (O2) consumed at basal metabolic
rest (BMR). One MET is equal to 3.5 ml of O2 per kg body weight per minute or 1 kcal per kg
body weight per hour (19). Weekly energy expenditure was progressively increased by 4.5
METs⋅h/week every 4 weeks by increasing the number of exercise sessions without a change in
duration per session or exercise intensity. Subjects completed 3 exercise sessions per week to
expend 13.5 METs⋅h/week (14.2 kcal⋅kg–1⋅week–1) for weeks 1–4, 4 exercise sessions per week
to expend 18 METs⋅h/week (18.9 kcal⋅kg–1⋅week–1) for weeks 5–8, and 5 exercise sessions per
week with 22.5 METs⋅h/week (23.6 kcal⋅kg–1⋅week–1) for the last 4 weeks (9–12 weeks).
BLOOD SAMPLING AND PROFILES
Blood samples were drawn by a certified phlebotomist after an overnight fast, initially,
prior to beginning the study and 3 days after the last exercise session. All participants were asked
to refrain from any vigorous physical activity for 72 hours prior to testing. Ten milliliters of
blood were collected from each subject in a heparinized tube (BD Vacutainer® PST Gel and
Lithium Heparin (LH)). Blood samples were then gently inverted 2-4 times before centrifugation
at 1500 rpm at room temperature for 10 minutes. The plasma collected was stored at -80°C until
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testing. All blood samples were assayed via enzyme-linked immunosorbent assay (ELISA;
Boster Biological Technology Co., Ltd., Pleasanton, CA) kits to measure blood adiponectin and
C-reactive protein concentrations.
BLOOD PRESSURE
Blood pressure for each individual was taken by the primary investigators with a blood
pressure digital automatic monitor (Omron® Healthcare OMR223 9- 13 in., Kyoto, Japan). Both
the systolic and diastolic pressures were recorded and used to estimate cardiovascular function.
BODY COMPOSITION ASSESSMENT AND ANTHROPOMETRIC MEASUREMENTS
Whole-body fat mass, percentage body fat, body fat distribution, and abdominal fat
assessment were measured using Dual-emission X-ray absorptiometry (DXA) after a 10 hour
fast. In this 10-15 minute assessment, the participants lay in the supine position on the
examination table while the DXA machine screened the whole body. Dual-emission X-ray
absorptiometry technology provides a valid and reliable methodology to measure all fat in the
viscera and subcutaneous areas. The University of Texas Health Science Center at San Antonio
regional campus in Laredo, TX (UTHSCSA) collaborated in this study with the provision of the
DXA machine and testing facilities for DXA examination. Prior to entering the DXA laboratory,
all participants were asked to take a pregnancy test to confirm non-pregnant status. All protocols
and prescreening eligibility requirements for the DXA examination were observed as per
UTHSCSA guidelines and were as follows: participant must not be pregnant and must not have
had a barium study, radioisotope injection, or intravenous or oral contrast material from a CT
scan or MRI within 7 days prior to the scan. Other anthropometric measurements such as weight
(kg), height (cm), skin-fold, and bioelectric impedance were measured before and after the 12week investigation by UTHSCSA and by the primary investigators of the study. Subjects were
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asked to wear lightweight clothing (shorts and a t-shirt) and remove shoes for weight and height
measurements. Weight and height were measured to the nearest 0.1 kg and 0.25 cm, respectively,
on a balance beam scale.
STATISTICAL ANALYSIS
Variables were analyzed using two-way analysis of variance (ANOVA) with repeated
measures using IBM SPSS® 23 Statistics (SPSS inc., Chicago, USA) to compare baseline versus
post values among the 3 groups. For variables which did not pass equal variance test (BrownForsythe), two-way analysis of covariance (ANCOVA) via SigmaPlot® 13 (Systat Software, Inc.,
San Jose, CA) was used to observe the mean difference between post and baseline. The Tukey
post hoc comparison test was used when the P value was <0.05 to locate group differences.
Statistical significance was accepted for all tests at P <0.05. A power analysis using results from
Slentz et al. (61) indicated that 7 subjects in each group were needed to detect a change in
visceral fat mass with 80% power at α = .05. Unless otherwise noted, all data are expressed as
means  standard deviation (SD). Error bars represented in figures are standard deviations.
EXPENSES (COMPENSATION)
All subjects that were TAMIU students and already had access to the Kinesiology
Wellness and Recreation Center were compensated $100.00 for participating in the study.
Subjects without membership in TAMIU’s Recreation Center were compensated with a
membership for the 12 weeks.
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RESULTS
SUBJECT DEMOGRAPHICS AND PHYSICAL CHARACTERISTICS
Thirty-eight (84%), obese, female subjects successfully completed the 12-week research
study. Of the seven women who withdrew from the study, three did so due to out-of-town
commitments, two due to unexpected pregnancies, one due to time constraints, and one due to
familial circumstances. There were no significant differences among groups for age, height, and
body weight at baseline and after 12 weeks. Overall, the participants in the study were Hispanic
females with an average age of 28.1  6.0 y and an average height of 161.0  4.5 cm (Table 3).
The average weight loss in the LIET group after 12 weeks was 2.11  2.5 kg versus 2.75  2.8 kg
in the HIET group (Table 4).
CARDIORESPIRATORY FITNESS
Maximal oxygen uptake (VO2max) increased significantly in HIET (P < 0.05) after 12
weeks of exercise intervention (Table 3) and a significant difference was found between HIET
vs. LIET and control (P < 0.05). There was no significant difference found in LIET after 12
weeks.
BODY COMPOSITION AND CENTRAL ADIPOSITY
Significant changes were observed in BMI between the control vs. HIET (P < 0.001) and
control vs. LIET (P = 0.019) groups after 12 weeks of exercise intervention (Tables 3 and 4; Fig.
1). There were no significant changes between groups neither at baseline nor between LIET and
HIET after 12 weeks. Minimal increases in BMI in some subjects were observed in CON group
although most subject’s BMIs remained the same; these changes were non-significant (Table 4;
Fig. 1). Significant changes in percent body fat was observed in HIET vs. control (P = 0.022),
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while no change was observed in control and LIET. (Table 5; Fig. 2). There were no significant
changes in VAT, fat mass, lean mass, and total mass between and within any groups (Table 5).
INFLAMMATORY PROTEINS
Inflammatory protein serum concentration was investigated using ELISA kits. After
completion of exercise intervention, a significant difference was found in the anti-inflammatory
protein, adiponectin, in LIET vs. control (P = 0.019) and in HIET vs. control (P = 0.026) after 12
weeks (Fig. 3). No significant observations were found within groups for plasma adiponectin,
however, adiponectin levels increased in all groups (LIET, HIET, and control) (P > 0.05).
Variations in acute phase plasma protein, CRP, were observed among all groups but were
statistically insignificant (Fig. 4).
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Table 3. Physical characteristics and maximal oxygen uptake of subjects at baseline and after 12 weeks (n=38)

Age, y
Height, cm
BMI, kg/m2
Body weight, kg
VO2max, mL·kg-1·min-1

Control
(n = 12)

LIET
(n = 14)

HIET
(n = 12)

After 12
Baseline
weeks
28.8  5.5
28.9  5.7
161.7  3.1
36.5  6.4
36.6  6.6*,†
95.5  17.4
95.4  17.5
21.9  4.3
21.9  4.3

After 12
Baseline
weeks
30.1  7.7
30.3  7.8
160.2  5.6
34.9  4.8
33.9  4.6
89.8  14.4
87.7  14.7
22.0  3.5
22.1  3.3

After 12
Baseline
weeks
25.3  5.4
25.5  5.5
161.3  4.7
32.2  1.1
30.8  1.8
83.2  5.8
80.4  6.3
25.4  3.6
31.0  1.2**,‡

Data are means  SD. LIET, low-intensity exercise training; HIET, high-intensity exercise training; BMI, body max index; VO2max, maximal
oxygen consumption. *P < 0.05 for Control vs. LIET after 12 weeks. **P < 0.05 for HIET vs. LIET and Control after 12 weeks. †P < 0.001 for
Control vs. HIET after 12 weeks. ‡P < 0.05 Significantly different from baseline.
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DISCUSSION
The data in the current study shows that obese adult, Hispanic women (ages 18-45) who
participated in aerobic HIET demonstrated more favorable changes in BMI, % BF,
cardiovascular fitness, and adiponectin than did adults who participated in LIET, and those in the
control group. The data indicate that while HIET is more efficient in producing larger differences
in the aforementioned variables, LIET also produces beneficial changes in BMI and adiponectin
when compared to the control group. No significant differences were found in the control
(maintained lifestyle and diet) in any of the dependent variables observed. This investigation
reveals that physical exercise training, regardless of intensity, achieves reductions in BMI and %
BF even in the absence of weight loss and VAT reduction. Moreover, improvements in
adiponectin concentrations were also observable with concomitant reductions in fat mass (%BF).
This might be due to the inverse relationship of fat mass and adiponectin concentrations which
might also be indicative of improved insulin sensitivity (6). These results, therefore, suggest that
physical exercise training might also mitigate metabolic disturbances caused by obesity;
however, the results do not clarify the influence of intensity on VAT and adiponectin
concentrations.

Table 4. Changes in body composition and central adiposity after exercise intervention (n = 38)
Control
LIET
HIET
(n=12)
(n=14)
(n=12)
BMI, (kg/m2)
-0.16  1.4*,†
1.02  1.0
1.37  1.2
Body weight, kg
0.12  3.4
2.11  2.5
2.75  2.8
**
Body fat, %
0.64 1.5
1.46  0.5
1.64  0.9
Data are means  SD. LIET, low-intensity exercise training; HIET, high-intensity exercise training;
BMI, body max index. *P < 0.05 for Control vs. LIET after 12 weeks. **P < 0.05 for Control vs. HIET
after 12 weeks. †P < 0.001 for Control vs. HIET after 12 weeks.
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BMI, kg/m2

BMI vs. Exercise Intensity
45
40
35
30
25
20
15
10
5
0

*

†

Baseline
After 12 weeks

CON

LIET
Exercise Intensity

HIET

Fig. 1. BMI, kg/m2, at baseline and after 12 weeks of low- (LIET) or high- (HIET) intensity
exercise training and control (CON). *P < 0.05 compared with the control group after 12 weeks;
†P < 0.001 compared with the control group after 12 weeks. There were no significant changes
between groups neither at baseline nor between LIET and HIET after 12 weeks.

Body FAT, %

% Body Fat vs. Exercise Intensity
50
45
40
35
30
25
20
15
10
5
0

*

Baseline
After 12 weeks

CON

LIET
Exercise Intensity

HIET

Fig. 2. Central adiposity represented as percent body fat at baseline and after 12 weeks of low(LIET) or high- (HIET) intensity exercise training and control (CON). Percent body fat
decreased compared to the control and baseline values in all groups. *P < 0.05 compared with
the control group after 12 weeks. No significant changes were observed between LIET and
HIET.
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Table 5. Body composition and central adiposity after DXA examination of participants at baseline and after 12 weeks (n = 38)
Control
LIET
HIET
(n = 12)
(n = 14)
(n = 12)
After 12
After 12
After 12
Baseline
weeks
Baseline
weeks
Baseline
weeks
2
*,†
BMI, kg/m
36.5  6.4
36.6  6.6
34.9  4.8
33.9  4.6
32.2  1.1
30.8  1.8
Body weight, kg
95.5  17.4
95.4  17.5
89.8  14.4
87.7  14.7
83.2  5.8
80.4  6.3
Fat mass, kg
40.3  12.9
39.8  12.0
37.4  8.6
35.3  8.6
32.6  5.1
30.3  5.2
Lean mass, kg
50.3  5.8
51.3  6.8
48.2  7.0
48.1  7.0
46.8  5.0
46.5  4.9
Total Mass, kg
92.8  16.6
93.3  17.1
87.9  14.1
85.7  14.3
81.5  5.9
78.9  6.2
Body fat, %
42.6  6.7
42.0  6.0**
42.3  4.3
40.8  4.4
39.9  4.9
38.3  5.1
VAT, kg
0.8  0.3
0.7 0.2
0.8  0.2
0.7  0.2
0.6  0.2
0.5  0.1
Data are means  SD. LIET, low-intensity exercise training; HIET, high-intensity exercise training; DXA, Dual X-Ray Absorptiometry; BMI,
body max index; VAT, visceral adipose tissue. *P < 0.05 for Control vs. LIET and HIET after 12 weeks. **P < 0.05 for Control vs. HIET after 12
weeks. †P < 0.001 for Control vs. HIET after 12 weeks.
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Adiponectin vs. Exercise Intensity

Adiponectin, g/mL

8.00

*

6.00

*

4.00

Baseline
After 12 weeks

2.00
0.00
CONTROL

LIET
Exercise Intensity

HIET

Fig. 3. Anti-inflammatory protein, adiponectin, versus exercise intensity at baseline and after 12
weeks of low- (LIET) or high- (HIET) intensity exercise training and control (CON). *P < 0.05
compared with the control group after 12 weeks.

CRP vs. Exercise Intensity
2.00

CRP, g/mL

1.50
1.00

Baseline
After 12 weeks

0.50
0.00
CONTROL

LIET
Exercise Intensity

HIET

Fig. 4. Inflammatory marker, CRP, versus exercise intensity at baseline and after 12 weeks of
low- (LIET) or high- (HIET) intensity exercise training and control (CON). (Values are not
significant).
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This investigation sought to provide clarity on whether HIET reduces more VAT and
total body fat in comparison to LIET in obese, female adults. The expectation was a reduction in
adiposity after a 12-week exercise intervention with more reduction from HIET than LIET
intervention. In the present study, while there were changes in BMI and % BF there was no
change in visceral adiposity and weight in any of the intervention groups. Investigations with a
similar design as the present study have documented significant reductions in central adiposity
and body weight after 12 to 16 weeks of vigorous- and high-intensity (70-90% VO2max) training
and under equivalent energy costs and controlled diets (11, 30, 40). These findings corroborated
earlier research conducted by Ross et al. (59) on obese men, which compared differences in
adipose tissue after 12 weeks of exercise and diet in which reductions in adiposity were observed
in the exercise-induced weight loss and exercise without weight loss treatment groups. The
authors concluded that both intensities/methods are effective in producing up to 28% and 16%
VAT reduction, respectively. Previous research investigations standardized dietary intake of
subjects at baseline so as to prevent variable interference as well as to prescribe an accurate
energy requirement which was adjusted accordingly by body weight (51, 59, 78). Also, food
diary journals and records were useful in keeping track of subjects’ food/calorie intake as well as
subject’s adherence to the diet plan provided (51, 59). Although diet standardization has been
used by investigators to minimize metabolic variations, research shows that careful consideration
of the standardization method should be taken into account to avoid large inter- and intra-subject
variation (75). In this regard, the preferred recommendation for diet standardization is to provide
prepackaged meals to subjects to mitigate variability (34). In the present study dietary intake was
not controlled at baseline, an accurate energy requirement was not prescribed, and diet was not
monitored throughout the course of this investigation via diet journals. The diet journals might
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have been a helpful tactic to stimulate participant motivation and adherence to the exercise
regime as well; however, there was implication by other researchers that diet standardization is
necessary to achieve accurate results (40). More information on diet control at baseline and
maintenance is needed to investigate whether they do in fact induce changes in central obesity
and weight reduction.
Additionally, the amount of energy expended as well as calories restricted has been
shown to determine how much and how fast adipose tissue is reduced (71). Larger amounts of
expended calories yielded more VAT loss (59), and high-intensity (>lactate threshold) produced
more VAT loss than lower intensities (30). Nevertheless, two long-term studies revealed
reductions in central obesity of dose-response nature (no calorie restriction). Slentz et al. (61)
reported that men and women in the groups doing high amounts of exercise experienced greater
reductions in visceral adiposity and body weight over 8 months of treatment. In a 12-month
investigation, Irwin et al. (31) observed decreases in intra-abdominal body fat of 6.9%, 5.9%,
and 3.4% in the high, moderate, and low intensities (respectively) in obese post-menopausal
women suggesting a similar dose-dependent relationship between exercise amount, intraabdominal fat and body weight, as in Slentz et al. (61). The outcome of a third study successfully
revealed similar reductions in VAT of up to 25% in both moderate (45-50% VO2max) and highintensity (70-75% VO2max) trainings with calorie restriction (51). However, the achievements in
VAT reductions in these investigations are noted to be largely attributed to exercise intervention
duration (< 12-weeks). Other studies were also able to observe changes in VAT after exercise
interventions but were unable to ascertain that the responses were solely due to the level of
intensity (37, 40, 69, 73).
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Some studies reveal improvements in body composition after subjecting participants to
different exercise intensities but related the decrements in %BF, BMI, weight, and fat mass in
response to high-intensity exercise intervention and controlled diet modification (51, 58, 59, 78).
Redman et al. (58) studied the effects of calorie restriction and calorie restriction plus exercise on
body composition in adult men and women and observed similar responses in VAT reduction
and fat mass in both treatment groups. However, they came to the determination that the results
may represent a type II statistical error due to the small sample size in their study. Similarly, in a
7-month investigation, Kondo et al. (37) noted that in Japanese obese young women (aged 1823) HIET reduced weight and decreased BMI, %BF, and body fat mass but results were
inconclusive due to the relatively small sample size. Conversely, under equivalent energy
expenditure, Willis et al. (73) made the observation that high intensity reduced weight and
improved body fat amount as well as significantly reduced VAT in overweight and obese adults
after 8 months of intervention (no calorie restriction). Gutin et al. (22) also reported reductions in
VAT, %BF, and fat mass but was unable to clarify whether the improvements were due to effects
of high- vs. low- intensity exercise. Nevertheless, in the present investigation, %BF decreased
significantly in the HIET group but not in the LIET when compared to the control. There were
also no significant changes in fat mass, lean mass, and total mass after HIET and LIET.
Although BMI is a poor indicator of body fatness, it has been a useful tool for screening body
weight categories and discovering health problems (35, 60). Positive changes in BMI were
observed after 12-weeks of HIET and LIET with a greater difference in the HIET than in the
LIET when compared to the diet-only group (control). These results do agree with past studies
where by aerobic exercise contributes to improvements in body composition, and in particular to
reductions in BMI and %BF. However, the results also suggest that these reductions may be
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independent of weight loss. Several studies, in part, corroborate these findings reporting similar
improvements in body composition without significant achievements in weight loss. One
important observation, however, is that most of these studies were able to report significant VAT
loss. One study reported no change in weight or BMI but did observe VAT reduction in obese
post-menopausal women with Type 2 Diabetes (T2D) (21).
Another study intentionally maintained body weight in obese men with T2D and still
observed a substantial amount of VAT loss after moderate exercise intervention (60% VO 2max)
although not as high as subjects with exercise-induced weight loss or diet restriction (41). In a
study by van der Heidjen et al. (69) exercise induced VAT reduction in obese adolescent boys
and girls but did not affect changes in body weight or BMI after a 12-week treatment of highintensity exercise and a maintained diet. It is conceivable that the different methodologies as well
as sex differences, among other circumstances, contribute to the mixed results of various studies
concerning body composition. In this regard, it is important to consider that several factors play a
substantial role in adiposity and body composition differences in men vs. women (60, 71). Body
mass index and body fat, for example, vary widely in men and women and while a man and a
woman may appear to have the same BMI, women are more likely to have a greater percentage
of body fat (60). In a similar manner, when comparing adiposity in genders, males yield a higher
profit of VAT reduction than females; metabolism occurs at a faster rate in men than in women;
body fat distribution differs between men and women; and the fat mass that women store relative
to body weight is higher than men (58, 71). Many of the studies mentioned above include mixed
genders and did not isolate or compare the intensities on the different genders except for one
(58). On the other hand, although weight loss or gain is not necessarily indicative of VAT
reduction or accumulation, or vice versa, many of the aforementioned studies have observed
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concomitant decreases of VAT and weight, independent of exercise intensity, suggesting a
possible, although indefinite, relationship between the two (30, 31, 40, 51, 59, 61). Presently,
there is no clear explanation as to why BMI and % BF decreased significantly in both treatments
as compared to the control group. One possible explanation for the decrease in BMI for instance
may be an increase in muscle mass and a simultaneous decrease in fat mass (60). However,
increments in muscle mass have mainly been reported in resistance/strength training treatments
and that explanation may not apply to this study; aerobic exercise has been known to decrease
muscle mass in some cases (14) and also because there was no observable change in LBM and
FM.
In respect to cardiorespiratory fitness, the present investigation, in conjunction with a
number of investigations (22, 30, 43, 51, 59, 69, 78), supports the widely accepted notion that
aerobic endurance exercise, independent of intensity, increases aerobic capacity. The
cardiovascular fitness of subjects improved in both LIET and HIET with HIET being statistically
significant. A recent meta-analysis conducted by Lin et al., (43) on 160 randomized control trials
documented that cardiorespiratory fitness was significantly improved by exercise intervention.
Improved aerobic fitness has been shown to be an effective approach in reducing the risks
associated with CVD as well as other health implications (43). The present research study
corroborates the previous findings. Cardiorespiratory fitness significantly increased within the
HIET but not in the LIET or control, indicating that vigorous intensity is more effective in
increasing aerobic capacity than LIET and is negatively associated with changes in adiposity and
weight loss (22, 30, 51, 59, 78). More research is needed to investigate directly the association
between cardiorespiratory fitness and exercise intensity.
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The accumulation of VAT has been documented to produce metabolic complications on
human health due to changes in inflammatory proteins (36). Although the mechanism of CRP
continues to remain elusive, its response has been associated to inflammatory mediators such as
adiponectin, TNF-alpha, and leptin but more directly to Interleukin 6 (IL-6) (44). The literature
suggests that secretion of IL-6 via adipocytes and/or macrophages in response to inflammation
stimulates CRP synthesis in the liver where it is then released into the blood to fight off
inflammation (8, 44, 79). C-reactive protein has been linked with BMI suggesting elevated levels
in obese versus non-obese subjects at baseline characteristics (26, 65, 70). The present study
agrees with these results given that CRP was found in higher concentrations in obese women as
compared to healthy women (44). In regard to CRP response to exercise however, this study
showed CRP was not influenced by exercise much less intensity. This may be an indication that
changes in adiposity and weight may determine CRP levels, as noted by Yatsuya et al. (77) and
Kondo et al. (37). One other study contended that body fat is a better predictor of plasma CRP
(65). Tchernof et al., (65) reported improved levels of CRP in obese adults under a treatment of
weight loss without exercise. These aforementioned studies, however, were long-term weight
loss studies (> 6 months). Conversely, there was no changes in CRP in the present exercise
study. These results corroborate a 16-week study conducted by Marcell et al., (45) where
moderate to intense exercise intensity did not induce changes in CRP or other inflammatory
markers. In this respect, the duration of intervention may be a prospective measure for the
reduced levels observed in CRP; the response of CRP to exercise takes longer to reach normal
levels (> 1 mg/L) and it may (37) or may not (45) be influenced by VAT and body weight
reduction. Further investigation on the influencing factors of CRP, however, is needed. The
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initial concentrations indicate that the obese subjects in this research are at an intermediate risk
of developing CVD and are in accordance with previous research (26, 49).
Adiponectin is an adipocytokine secreted by adipose tissue that protects the body against
inflammation (17) and is found to be significantly lower in obese vs. non-obese subjects (4). The
effects of exercise intensity on levels of adiponectin continue to remain elusive. Many authors
contend that VAT reduction and weight loss are associated with increments of adiponectin.
Hulver et al., (28) argued that improvements in adiponectin were more likely associated with
weight loss than to exercise (28). On the other hand, authors in a different study revealed that
prolonged and moderate exercise decreased body weight, and %BF in obese, young women after
7 months and increased adiponectin by 42.8 % (37). In contrast, results in another study by
Ferguson et al., (17) disagreed with the previous study showing that adiponectin does not change
with moderate-intensity exercise (65% VO2max) in healthy men or women in the absence of
weight loss. Additionally, Marcell et al. (45) and Lee et al., (40) agree that moderate intensity
does not alter adiponectin concentrations in overweight middle-aged adults even after reductions
in weight and %BF. Coker et al., (11) indicated that adiponectin increased with decreased
adiposity in obese men and women. DiPietro et al., (15) observed no changes in VAT after
moderate to high aerobic exercise albeit also reporting improvements in glucose tolerance in
healthy overweight men and women. These improvements in glucose regulation were attributed
mainly to the effects of exercise intervention, independent of VAT reduction and may suggest a
change in adiponectin (although not tested) (15). Data on the relationship of VAT and
adiponectin as well as on exercise intensity and adiponectin continue to be elusive and mixed.
The findings in this investigation suggest that improvements in adiponectin is not solely
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contributed to VAT and weight reduction amount and that aerobic exercise may independently
influence concentration levels of adiponectin. However, more research on this topic is needed.
The confounding factors that may have directly or indirectly interfered with the
dependent variables being tested in this study include, but are not limited to: diet (calorie intake),
lifestyle and socioeconomic status, ethnicity, nutritional supplements, smoking vs. non-smoking,
age, gender, and alcohol intake. For future research, implementing dietary modification as an
independent variable may be useful in determining whether this factor influences VAT and CRP
reductions. Also, in this study, due to the lack of time and limited funding, randomization of
subjects was not possible; therefore, it is highly recommended a randomized control trial in
future studies be conducted in order to eliminate biased results. In regards to inflammatory
protein ELISA analyses, testing samples in triplicate will provide more precise data.
Cognizant of the limitations and confounding factors stated previously in this study, the
data demonstrates that in the absence of weight loss, VAT reduction, and CRP improvement,
HIET is efficient in increasing cardiorespiratory fitness in obese, middle-aged women. In
addition, although this study is unable to illustrate the direct effects of exercise intensity (LIET
vs. HIET) on adiposity and body composition, it may suggest that adiponectin is influenced by
aerobic exercise and that in turn, may contribute to the development of exercise programs for the
prevention and treatment of obesity and its metabolic risk factors.
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APPENDIX A
RESEARCH PARTICIPANT CONSENT FORM
TEXAS A&M INTERNATIONAL UNIVERSITY
RESEARCH PARTICIPANT CONSENT FORM
Effect of Exercise Training Intensity on Abdominal Visceral Fat and Body Composition
Kyung-Shin Park, Curriculum and Pedagogy
Purpose of Research
The prevalence of being overweight or obese is alarmingly high in the United States and it is even greater in
Hispanic Americans. Visceral fat and central body fat are known to have more influence on health and longevity
compared to other body fat does. Endurance training is known as a powerful strategy which induces abdominal fat
loss. Despite much interest in exercise-induced fat loss, the optimal exercise prescription to maximize fat loss
remains elusive. Indirect findings indicate that high-intensity endurance training may reduce more fat including
abdominal fat compared to low-intensity endurance training due to increased stimuli on abdominal fat and higher
total energy expenditure to perform the same amount of work. Therefore, it will be examined whether high-intensity
endurance training reduces more total and abdominal fat as compared to low-intensity endurance training in this
study. Three groups of participants will do 12-week endurance training 1) no exercise (control), 2) at high intensity
and 3) low intensity and their body composition will be measured using skinfold caliper and dual energy X-ray
absorptiometry (DEXA) technique before and after 12 weeks of training.
Specific Procedures to be Used
1. Subjects: Total thirty adults aged 18-45 will be recruited from TAMIU students and workers. Subjects will not
take any medication which can influence metabolic or cardiovascular function and have no musculoskeletal
limitation. Subjects should be obese and inactive or engaged in a low-moderate amount of exercise. Therefore,
volunteers who are engaged in more than 3days/week and total 3 hours /week will be excluded from this study.
Since we will use X-ray for DEXA measurement, pregnant women will be excluded for her safe. Study Design: 3
site-skinfold caliper measurements will be performed to screen out eligible subjects. Eligible subjects will be
randomized to one of three 12 week exercise training programs: 1) No exercise training (Control), 2) Low-Intensity
Exercise Training (50% VO2max), and 3) High-Intensity Exercise Training (70% VO2max). VO2max test and
blood sampling will be taken before and after the 12-week intervention.
2. Exercise Intervention. Each subject will perform three exercise sessions per week for the first 4 weeks. Then, the
frequency will be increased four and five per week every 4 weeks. The duration of each exercise session will be
different depending on the assigned exercise intensity (%VO2max) for each subject; each subject will exercise and
spend approximately 20% of daily recommended caloric intake.
Measurement
1. Body composition assessment: Whole body composition and abdominal fat assessment will be measured using
DEXA. Participants will lie down in the supine position on the examination table while DEXA machine will screen
whole body. It will take approximately 10-15 minutes.
2. Blood profiles: 10 ml of blood will be drawn two times (before and 3days after intervention) to measure blood
biochemicals such as levels of cholesterol, glucose, pro-inflammatory cytokines such as TNF-alpha and IL-6, and
immune cell death).
a. Participants can't eat or drink anything containing calories after midnight before blood sampling and DEXA
scan.
b. Immediately after finding any abnormality in blood analysis, it will be informed (by phone or mail) with a
recommendation to see their family medical provider.
c. Blood sampling will be performed by the certified phlebotomists.
3. Blood Pressure: Blood pressure for each individual will be taken by a trained staff member with a
sphygmomanometer. Both the systolic and diastolic will be recorded and used to estimate cardiovascular function.
4. Any beneficial results from 12-week intervention will be reported individually by mail after data analysis
complete.
5. Monitoring exercise: Two individuals will be present and monitor Heart Rate, Respiratory Exchange Ratio
(RER), and Ratings of Perceived Exertion (RPE: Borgs) for two VO2max tests before and after 12 weeks of
training. One will perform CPR and the other will call 2911 (University Police) or 911 immediately in cases of
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Cardiac compromises. During 12 weeks of exercise training, subjects will exercise in Recreation center at TAMIU
with membership and their safety will be taken care of by recreation center workers.
The schedule of all testing except DEXA test will be at your convenient time at health and wellness educational
research center, KWRC 130 by appointment. DEXA test will be held at UT health center-San Antonio at Laredo
campus.
Benefits to the Individual
You will receive compensation when you will complete all required tests ($100 for each in control group, $100 or
recreation center fee for 12 weeks). Also, you will receive information about your fitness level, cardiovascular
functions, and weight management advising.
Participant’s Initials __________ Date ____________
Risks to the Individual
Because you will be engaging in VO2max test and also aerobic exercise either at high and low intensity, you will be
stressing your cardiovascular system throughout the exercise periods. Thus, there exists the possibility of risks and
discomfort during the exercise tests such as abnormal blood pressure, fainting, irregular, fast or slow heart rhythm,
and in rare instances heart attack, stroke or death. There is also the remote risk of infection and bruising when
sampling blood. Subjects will complete Physical Activity Readiness Questionnaires (PAK-Q) and obtain medical
clearance if necessary prior to the study to ensure that subjects do not have any risk factors associated with
cardiovascular disease. The DEXA device exposes you to a low dose of X-ray radiation – about 1/10 of the radiation
from a chest x-ray and about as much radiation as you get from the sun from flying coast to coast. Some people
experience anxiety during this test, just like any medical test. In addition, every effort will be made to promote your
safety by carefully monitoring the equipment, your measurements, and you during all tests. Test technicians will be
trained in exercise testing, CPR certified, and knowledgeable in obtaining Emergency Medical Services. Since we
are not going to monitor your exercise training sessions, if you feel uncomfortable during exercise, stop exercise
immediately and report it to Dr. Park.
Confidentiality
Data obtained from you will be used for the sole purpose of this study. Rather than using names your data will be
coded with a number (i.e. subject #1, etc.) so as to maintain anonymity. Data and results will be analyzed and
interpreted only by the researchers involved in the study.
Voluntary Nature of Participation
Your taking part in this study is your choice. You do not have to participate in this research project. There will be no
penalty if you decide not to be in the study. You are free to withdraw from this research study at any time.
Human Subject Statement:
If participants have any questions about this research project they may contact Dr. Park, KL 415B, 956-326-3158,
kpark@tamiu.edu, in Curriculum and Pedagogy, or Dr. Linn, Chairperson of The Curriculum and Pedagogy,
KL416C, 956-326-2677, dlinn@tamiu.edu, 5201 University BLVD, Laredo, TX 78041.
Every effort to prevent injury as a result of your participation will be taken. It is possible, however, that participants
could develop complications or injuries as a result of participating in this research study. In the event of injury
resulting from this research, we will call 2911 or 911 for emergency assistance. It is the policy of this institution to
provide neither financial compensation nor free medical treatment for a research-related injury.
Costs of the treatment of research-related injuries will be charged to participants’ insurance carrier or to participants.
Some insurance companies may not cover costs associated with research studies. If for any reason these costs are not
covered by participants’ insurance, they will be participants’ responsibility. Participants will also be responsible for
any deductible, co-insurance and/or co-pay.
You will not lose any legal rights by signing this form.
Regarding participant's rights, I can contact Dr. Jennifer Coronado, Chair of the Institutional Review Board, KL416C, 956-326-2673, irb@tamiu.edu.
I have had the opportunity to read this consent form, ask questions about the research project, and will allow my
child to participate in this project. I also received a copy of informed consent form from the investigators.
I am not aware of any medical conditions that would prevent my child from participating in a two and half hours
workout at low to moderate intensity with rest.
________________________
(______)_____________
___________________________________
Participant’s Name
Parent’s Phone
Parent’s email
____________________________________________
___________________________
Parent or Guardian’s Signature
Date
____________________________________________
____________________________
Researcher’s Signature
Date
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APPENDIX B
FLYER FOR RECRUITMENT OF VOLUNTEERS
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APPENDIX C
PHYSICAL ACTIVITY QUESTIONNAIRE

Physical Activity Questionnaire
Name: __________________________________________ Date: ______________
General Instructions: Please fill out this form as completely as possible. If you have any questions,
please ask Dr. Park for assistance.

1. Rate yourself on a scale of 1 to 5 (1 indicating the lowest value and 5 indicating the highest).
Circle the number that BEST applies.
a) Characterize your present cardiovascular capacity.
1
2
3
4
b) Characterize your present muscular capacity.
1
2
3
c) Characterize your present flexibility capacity.
1
2
3
 YES

2. Were you an athlete?

5

4
4

5
5

 NO

a. If yes, please specify: _______________________________________________

3. How much time did you devote to an exercise program?
_________minutes/day

days/week

4. What types of exercise did you do?

 Walking
 Jogging
 Swimming
 Strength training  Stationary biking  Rowing
 Tennis
 Group exercise
 Stretching

 Cycling
 Dance
 Racquetball

5. If your exercise is not on the list Please specify : ______________________
6. Are you currently involved in regular endurance (cardiovascular) exercise?
a.  YES

 NO

If yes, what type of exercise(s) ___________________________________ for:
__________ minutes/day
___________ days/week

7. Rate your perception of the exertion of your exercise program (circle the number):
(1) Light

(2) Fairly light

(3) Somewhat hard

8. How long have you been exercising regularly? ______months

(4) Hard
years
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